A common characteristic of most technological applications of plasmas is that the discharge gas is made up of a gas mixture. Several applications, such as metal nitriding, the sterilization of medical instruments and chemical analysis use gas mixtures as plasma gas.
A lower intensity of ArI lines is observed when He or N 2 are introduced into the discharge (Figure 2 ), which is related to a decrease in n e because the excitation on SWDs is carried out mainly by collisions with electrons.
Introduction of He does not produce a significant change in the discharge aspect, which seems to indicate that the amount of excited He atoms is too small to be detected and so the excitation kinetics is much more similar to that of a pure Ar discharge, as happens in low pressure SWDs. In Ar/N 2 mixtures, the addition of a small amount of nitrogen significantly modifies the appearance of the discharge, which reflects the existence of new species of N 2 as can be seen in Figure 3 . Contrary to what happens in the case of He, N 2 can be excited by electron collisions and other mechanisms in which Ar can play a significant role [3] such as Penning excitation (2), ionization (3) or charge transfer (4). Two areas can be well distinguished at rates as low as 1% N 2 in the discharge. The first, bright, is the discharge itself while the second, much more diffuse, corresponds to the postdischarge, which has a distinctive orange colour caused by the emissions of long lived N 2 molecules. In Ar/N 2 mixtures, since N 2 is a molecular gas, several mechanisms of excitation (rotational, vibrational, electronic,…) can absorb a part of the energy available in the discharge (L). Thus, the electron number decreases and, consequently, the intensity of ArI lines does too. Finally, when either He or N 2 is introduced into a pure Ar discharge up to a certain amount (30% for He and 10% for N 2 under our experimental conditions), filamentation disappears [1] . Simultaneously it can be observed that the plasma spreads and tends to occupy the totality of the of the discharge tube. Both phenomena occur due to an increase in the thermal conductivity [4] of the gas mixture when He or N 2 is introduced.
